Given the high prevalence of cardiovascular disease in people with chronic kidney disease (CKD) and the clear benefits of mortality reduction observed for most β−blockers in clinical trials, they are relatively underused in CKD patients [1, 2] . The rationale for use of β-blockers in patients with CKD is reviewed in detail elsewhere [2, 3] but is summarized in this editorial.
randomized study of haemodialyzed patients with heart failure, demonstrated a decrease in death and hospitalization rates from cardiovascular causes in those on carvedilol [15] .
Given the benefits of β-blockers to reduce cardiovascular risk in CKD, it is paradoxical that they are underutilized. Data indicate that β−blocker underuse is secondary to fear of adverse haemodynamic and metabolic effects in patients with diabetes. β-blockers vary significantly in their pharmacologic properties, and these differences affect tolerability and metabolic effects in patients with CKD [2] . Vasodilating β-blockers are better tolerated and associated with neutral glycemic and lipids effects. Consequently, knowledge of the vasodilating β-blockers such as carvedilol and nebivolol [2, 3] that have been prospectively tested on these biochemical parameters and found to be neutral would allay these fears [2, 16] .
A recent meta-analysis has now called into question the use of β-blockers in patients with hypertension who do not have compelling indications [17] . Unfortunately, this meta-analysis revealed the shortcomings of atenolol, a β-blocker that has a pharmacology consistent with twice daily use while commonly used once daily [18] . Now we have yet another meta-analysis by Bangalore and colleagues that evaluated the role of heart rate reduction with β-blockers on the risk of cardiovascular events in patients with hypertension and high cardiovascular risk [19] . Again in this analysis all but one of the studies involved atenolol.
Until this meta-analysis, the literature was replete with studies documenting that a higher resting heart rate was associated with higher cardiovascular risk [20, 21] . It is well known that a lower resting heart rate increases diastolic filling and alleviates ischaemia. How is it then that Bangalore et al found a lower heart rate with β-blockade increased risk of all-cause mortality and cardiovascular mortality for hypertensive patients? What is even more perplexing is the observation that post MI patients or those with heart failure or coronary artery disease had more events with a lower heart rate associated with β−blocker use. How can this be? Have we been wrong all these years? Are the guidelines wrong to recommend β−blocker use in these clinical situations?
The answer lies again in looking at the component studies used in Bangalore's meta-analysis. Remember the results of one or two very large studies will drive the whole result of meta-analyses, so let us look at the studies. Firstly, only 9 of the 22 randomized controlled trials evaluating β-blockers in hypertensive patients reported heart rate. Thus, these nine studies form the basis of Bangalore group report. Secondly, the majority of patients in the β-blocker
arms of the studies used received either atenolol (78%) or some variation including atenolol (12%) or hydrochlorothiazide and 9% oxprenolol. Here again we have 90% of the people on atenolol, a drug that has never received an indication by regulatory agencies for cardiovascular risk reduction in anyone who is post MI, has heart failure or coronary artery disease. Moreover, the β-blockers that have received approved indication for use, under such conditions, i.e. carvedilol and metoprolol, were not included in this meta-analysis.
While the focus of this meta-analysis is on heart rate and not β-blocker subclass, two other factors need to be considered, blood pressure and dosing regimen. In all studies reviewed, atenolol was primarily dosed once daily; the shortcomings of this dosing strategy have already been mentioned. Additionally, we already know from data of the CAFE study that even with no cuff blood pressure differences, central pressures could markedly vary and affect outcome [22] . These data, taken together with the lack of 24 h blood pressure control by atenolol, suggest that the assumption of heart rate reduction alone may not be fully responsible for poor cardiovascular outcomes generalizable to the class. Using a drug that lowers heart rate and does not have full 24 h blood pressure control and is not approved for use in post MI or heart failure patients does not necessarily translate into reduced cardiovascular risk because of too low a heart rate. Thus, the Bangalore meta-analysis results are reflective of atenolol and not β−blockers with approved indications for cardiovascular mortality benefit such as metoprolol and carvedilol. It should also be noted that while many people in the studies analysed had CKD, that subgroup was not assessed with regard to mortality benefit.
Unfortunately, there are no large-scale prospective trials with atenolol that evaluate CKD progression. Perhaps the best and only long-term data that assessed CKD progression exists with metoprolol tartrate and derived from the African American Study of Kidney Disease (AASK) [23] . In this trial after a 5-year follow-up, metoprolol slowed progression of CKD albeit not by the same magnitude as an ACE inhibitor. Even though the trial was not powered for cardiovascular events (N = 1094) no excess events occurred in the metoprolol group and heart rate was lower than the comparator groups.
In conclusion, sympathetic over-activity is part of CKD and contributes to the maintenance of hypertension and associated cardiac complications. Larger prospective trials are needed to determine whether the properties of the vasodilating β-blockers will translate into improved cardiovascular outcomes in CKD. Until then, given the high prevalence of cardiovascular disease in people with CKD and mortality benefits observed for some β-blockers, there is clearly a need for their use in CKD patients.
